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 This paper examines the impact of innovation on the performance of manufacturing 
enterprises in Vietnam. Innovation is measured by product innovation (3 observed 
variables), technology innovation (8 observed variables), and organization innovation (6 
observed variables) while firm performance is measured by revenue and profit. The OLS 
regression model was used with data collected from 806 enterprises in four industrial 
sectors. The results show that innovation has a positive effect on firm performance. From 
the results, some implications are proposed to improve the performance of manufacturing 
enterprises in Vietnam. 
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1. Introduction  
Nowadays, with the changing business environment, 

innovation is the key to decide the success or failure of many 
businesses. In the world, innovation takes place quickly and 
strongly. Many studies show that innovation (technological 
innovation, product innovation, organizational innovation) has a 
positive effect on the performance of enterprises. However, most 
of the studies in Vietnam focusing on small and medium-sized 
enterprises and these studies mostly ignored the impact of the 
innovation factor on the performance of enterprises. Ho Chi Minh 
City is the largest economic center in Vietnam, and a place to 
welcome investment waves as well as technological innovations. 
In recent years, the city has had a policy of investing in the 
development of four key industries: the Food processing industry; 
Pharmaceutical-rubber industry; Mechanical industry and 
Electronics & Information technology. However, measuring the 
impact of policies as well as the innovation on performance is an 
issue of little concern. This is a research gap for the authors to 
implement the study "The impact of innovation on the 
performance of manufacturing enterprises in Vietnam". This 
paper examines the relationship between innovation (including 
technological innovation, product innovation, organizational 
innovation) and business performance (including revenue and 
profits). From the results, the paper proposes some 
recommendations to improve the performance of enterprises in 
four key industries in Ho Chi Minh City. 
In this article, innovation includes technological innovation, 
product innovation, and organizational innovation. Business 

performance is analyzed and measured based on revenue and 
profit. 

2.  Literature review and research model 

This section presents related concepts such as innovation, 
product innovation, technological innovation, organizational 
innovation, and the four key industries. Studies of the impact of 
innovation on the performance will be reviewed in the following 
part. Finally, a research model will be proposed based on the 
previous researches. 

2.1.  Related concepts 

2.1.1 Innovation: 
 

Innovation has become the main driving force of economic 
strength and national competitiveness. Most people think that 
innovation only brings technological aspects to create outstanding 
new products, such as Apple's iPad, Sony's PlayStation, or 
applying artificial intelligence to business, etc. Others argue that 
innovation is only associated with research and development 
(R&D) activities conducted at national universities and 
laboratories. This concept is too limited because innovation has a 
much broader meaning [1]. 

Innovation nowadays is understood as "a new idea, creative 
thought, or new imagination in the form of equipment or methods". 
Innovation is often seen as the application of better solutions to 
meet new requirements and existing market needs. The innovation 
takes place through the provision of new products, new processes, 
new services, new technologies or new efficient business models 
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[2]. Innovation is related invention, but not like it, because 
innovation is most likely related to the actual implementation of 
an invention (i.e. new/improved ability) to create a meaningful 
impact in the market or society, and not all innovations require an 
invention [3], [4]. 

A fairly complete definition of the Organization for 
Economic Co-operation and Development (OECD)'s innovation 
is "implementing a new product or a significant improvement (for 
a particular product or service), a new process, marketing method, 
or a new organizational method in business practices, workplace 
organization, or external relations " [5]. From here, we can see the 
concept of innovation including technology and non-technology. 
In this study, the concept of innovation used includes 
product/service innovation; technological innovation and 
organizational innovation. 

2.1.2. Product innovation 

Product innovation refers to the creation and introduction of 
new products and services, whereby the direction of innovation is 
associated with the speed of innovation (necessary time to 
develop new products), the ability to replace regular products with 
improved versions and the ability to launch new products to new 
markets [5] [6]. 

2.1.3. Technology innovation 
Technology innovation is the replacement of a major part or 

the whole of an existing technology with more advanced and more 
efficient technology. Technology innovation aims to increase the 
productivity, quality and efficiency of the production process or 
create a new product or service to serve the market. 

Technological innovation includes new products and 
processes and significant technological changes of products and 
processes [7]. An innovation has been made if it is launched in the 
market. Technological innovation is inevitable for companies that 
want to develop and remain competitive or achieve the goal of 
entering new markets [8]. There are many variables that represent 
technological innovation such as: technology infrastructure 
(computers, internet, R&D costs, etc.); government support for 
technology; enterprise competencies (enterprise training, 
technology strategic plan, ...) and corporate culture (human 
resource level, management support, ...). 

2.1.4. Organization innovation 

Organization innovation involves upgrading management 
processes through new business approaches. Organization 
innovation can improve business performance by supporting 
necessary changes, reducing transaction and administrative costs, 
improving workplace satisfaction, reducing input costs [9]. 
Organization innovation includes training programs, product 
design programs, and management group creativity in problem-
solving [10]. In 2006, authors proposed that organizational 
innovation involves management efforts to refresh organizational 
habits, procedures, mechanisms or systems to create ultimate 
ecological innovation. 

2.1.5. Four key industries 

According to the Ho Chi Minh City General Statistics Office [11], 
the codes for the four key industries are shown in Table 1 as 
follows: 

Table 1: Industries belong to 4 key industries groups 

Key 
industries 
group 

Industry 
code Industry name 

Foods (1) 11 Beverage manufacturing 

 20 
Chemicals and chemical products 
manufacturing 

Pharmaceutical 
chemicals - 
Rubber (2) 21 

Medicine, pharmaceutical chemicals and 
pharmacognosy manufacturing 

 22 
Rubber and plastic products 
manufacturing 

Mechanical (3) 24 Metal production 

 25 

Manufacturing products from 
prefabricated metal (except machinery 
and equipment) 

 28 
Producing machines and equipment not 
classified in any category 

 29 Motor vehicles manufacturing  

 30 
Other means of transportation 
manufacturing 

  27 Electrical equipment manufacturing 
Electronics 
and 
information 
technology (4) 26 

Manufacturing electronic products, 
computers and optical products 

2.2.  Study overview 
 

2.2.1. Overview of related research works in the world 

Currently, the issue of innovation is being strongly concerned 
in the world, especially with the strong development of the 
industrial revolution 4.0. Therefore, there are a lot of researches 
related to this field. In the context of the topic, the author reviews 
a number of studies related to the question of how innovation 
affects the company's operating results such as revenue, profits, 
and costs. 

In 2008, the researcher collected data from 7302 companies 
in Europe to test the relationship of using technology via the 
internet, different types of innovation and the performance of 
enterprises. Research results indicated that all types of product 
and process innovation (including products related to e-commerce 
and traditional products) have positive effects on revenue and 
labor force growth [12]. Another research studied small and 
medium-sized companies in Portugal on the relationship between 
Total Quality Management (TQM), customer orientation, 
innovation and the operation of businesses [13]. The author 
concluded that most of the components of TQM affect customer 
orientation and business performance. Meanwhile TQM does not 
affect innovation. However, innovation affects business 
performance [13]. 

In 2010, the research on 600 small and medium-sized 
companies in Australia was done and proposed that the enterprise 
formal structure and innovation strategy are the main keys 
affecting enterprises' operations [14].  

In 2014, the relationship between innovation (process 
innovation, product innovation, organizational innovation) to the 
performance of enterprises in 121 enterprises in Taiwan were 
investigated in some other papers. They suggested that 
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organizational innovation has the most positive impact on the 
performance of businesses. Meanwhile, process innovation and 
product innovation affect organizational innovation, and 
organizational innovation affects the performance of businesses 
[15]. 

In 2017, Rangus and Slavec examined the relationship 
between organizational characteristics, firm's innovation and firm 
performance. After studying 421 manufacturing and service 
companies in Slovenian, they proposed that innovation has a 
positive impact on the performance of businesses [16]. 

Recently, a study used the Ordinary Least Squares (OLS) and 
simultaneous equation models to analyze large data which 
included 63303 firms from 13 different European Union countries. 
The results showed that both human capital and the number of 
adopted eco-innovation strategies influenced positively firm 
performance [17]. Another study analyzed the impact of 
innovation on firm performance in developing economies. The 
study used data from 8,551 enterprises which were surveyed 
between 2014 and 2016 covering 19 Sub Saharan African 
countries. The CDM model and ordinary least squares method 
were adopted to analyze the effect of domestic R&D on 
innovation output, and the contribution of innovation to firm 
performance in the sub region. The result showed that both 
product and process innovations had a positive and significant 
effect on firm performance [18]. 

In general, although studies are conducted at different times 
in many countries, the results are quite similar in testing the 
relationship between innovation and business performance. 

In the industrial revolution 4.0 and the current globalization, 
innovation is really an urgent issue for businesses in Vietnam in 
general and Ho Chi Minh City in particular. However, according 
to experts, the rate of innovation in Vietnamese enterprises is very 
low. There are nearly 600,000 businesses in the country, most of 
them are using technology lagging behind the average level of the 
world from two to three generations. 

Ho Chi Minh City is an important economic, cultural and 
educational center of Vietnam. The industrial production value of 
Ho Chi Minh City accounts for about 45% of industrial output 
value in the southern key economic region and contributes about 
26% of the national industrial production scale [19]. The 
investment policy of Ho Chi Minh City is to focus on investing in 
four key industries: mechanical engineering, electronics, 
chemicals - rubber - plastic and food processing. However, studies 
on innovation issues in these enterprises and the impact of 
innovation on business performance are limited.  

Most of the research on innovation and business performance 
in Vietnam is about small and medium enterprises (SMEs).  In 
2008, some researchers examined the relationship between 
innovation and export at Vietnamese SMEs and concluded that 
innovation has an impact on export [20]. For instance, some 
authors surveyed 389 SMEs in Can Tho City in 2011. The results 
showed that factors such as the level of access to government 
support policies, the education level of the business owner, the 
size of the business, the social relationship of the enterprise and 
the revenue growth rate affect the efficiency of business operation 
of SMEs in the Can Tho city [21]. 

One of the few studies on innovation to business results of 
Vietnamese enterprises was conducted by Quan Minh Nhut in 
2018 [22]. The author surveyed primary information from 55 
randomly selected agricultural enterprises representing the 
agricultural enterprises in Ben Tre province. After studying the 
effect of the scientific and technological investment on 
enterprises' business results, discriminatory analysis results 
showed that there are 4 statistically significant factors affecting 
the difference of enterprises’ profit: total revenue, investment 
capital for application of science and technology, type of 
enterprises and market expansion [22]. 

Finally, in 2019, some authors did research on the drivers of 
firm productivity, focusing on the role of international 
management standards certification in Vietnam. They concluded 
that the possession of an internationally recognized standard 
certificate leads to significant productivity. They also proposed 
that the effect of certification on productivity is particularly strong 
for firms with technological innovation [23]. 

2.3. Research model 

From the above results, most of the researches concluded that 
innovation has a positive impact on the performance of enterprises. 
Therefore, the author proposes a research model with the 
dependent variable as the business performance of the enterprise, 
measured by revenue and profit. Independent variables are 
product innovation, technological innovation and organizational 
innovation. 

After reviewing the above studies, the author proposes the 
following model: 

 
Figure 1: Proposed Research model 

3. Research methodology and data 

In order to test the proposed research model (Figure 1), the 
author uses Ordinary Least Squares (OLS) regression. There are 
many studies which did research about firm performance by OLS 
method and the results are consistent and reliable [17], [18], [24]-
[26]. In this study, the authors suggest dependent variable denoted 
by Yi, independent variable denoted by Xi and error denoted as ui, 
a constant β1 and a vector of regression coefficients β2. The 
regression equation is expressed as follows: 

Firm's 
performance

Product 
innovation

Technology 
innovation

Organization 
innovation
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In which, Yi is a vector of dependent variables including: 
Revenue, Profit, Xi is an independent variable vector. Details of 
variable encoding and definitions are shown in the following table. 

 

Table 2: Variables names and definitions 

Variable name Definition 

Revenue Log10 revenue of the enterprise in 2018 (Unit: 
Million VND) 

Profit Log10 profit of the enterprise in 2018 (Unit: Million 
VND) 

Product Innovation 

New 
products/services 

Binary variable, equal to 1 if the enterprise develops 
new products/services or innovates the existing 
products/services. 

Quantity of new 
product types 

Quantity of new products/services launched to the 
market in 2018 

Cost for testing 
new 
products/services 

Cost for testing new products/services in 2018. (Unit: 
Million VND) 

Technology Innovation 

New technology 
investment 

Binary variable, equal to 1 if there is any technology 
innovation or improvement of the current technology. 

Cost of hiring 
machines and 
technology 

Expenses for hiring/buying specialized machines, 
equipment, software and new technologies in 2018. 
(Unit: Million VND) 

Cost of 
improving 
machines and 
technology 

Expenses for the improvement of machines, 
equipment, specialized software and technologies in 
2018. (Unit: Million VND) 

Cost of 
technology 
project research 

Expenses for technology project research in 2018. 
(Unit: Million VND) 

Level of 
computer 
equipment 
 

Level of computer equipment is calculated by the 
quantity of current equipment dividing by the actual 
quantity of the equipment needed for work. 

Using 
internet/computer 
network 

Binary variable, equal to 1 if the enterprise use 
internet or computer network 

Private 
information 
website 

Binary variable, equal to 1 if the enterprise has its 
own portal/website. 

Cloud computing 
model 

Binary variable, equal to 1 if the enterprise uses cloud 
computing model for work. 

Organization Innovation 

New marketing 
method 

Binary variable, equal to 1 if the enterprise has a new 
marketing method, new experience for customers. 

New 
management 
method 

Binary variable, equal to 1 if the enterprise has 
implemented a new management and organization 
method. 

Research & 
Development 
(R&D) 

Binary variable, equal to 1 if the enterprise has R&D 
department. 

Science and 
Technology 
Development 
Fund 

Binary variable, equal to 1 if the enterprise has 
established Science and Technology Development 
Fund. 

Training cost Labor/human resource training costs in technology 
hiring/innovation/research activities in 2018 (Unit: 
Million VND). 

Government’s 
support 

Binary variable, equal to 1 if the government assists 
in innovation. 

The data was from the surveys conducted in enterprises in 
four key industries including: Food processing industry; 
Pharmaceutical-rubber industry; Mechanical industry and 
Electronics & Information technology. The results obtained 806 
qualified answers. 

4. Research results and discussion 

4.1. Descriptive statistics 

Survey results collected 806 qualified samples, of which 
enterprises in the field of mechanical manufacturing - automation 
accounted for 47.8%; plastic - rubber sector (29.5%); food 
processing (16%); and the lowest is information technology - 
electronics and telecommunications (6.7%). 

 
Figure 2: Number of surveyed companies in four sectors  

4.2. Regression results with the dependent variable REVENUE 
and PROFIT.  

To see the impact of innovation on the performance of 
enterprises, the authors analyze data by the OLS regression 
method. Details of regression analysis results are presented in 
Table 3 and Table 4. In order to ensure that the regression model 
is not faulty, the authors tested multi-collinearity and 
heteroscedasticity error of the model. The results of the multi-
collinearity test show that all the magnification coefficients are 
less than two, hence, we can conclude that the regression equation 
does not occur the multi-collinearity phenomenon. The 
heteroscedasticity error is checked by the White test. The results 
show that there is no heteroscedasticity error because of the 
significance of Prob (F)> 10%. 

Table 4: Regression results with the dependent variable is REVENUE 

Observed variables Coef P-Value VIF 
Intercept 3.866 0.000    
Cost of hiring machines and technology 0.000001** 0.028 1.10 
Expenses for improving machines and 
technology 

0.000111*** 0.000 1.07 

Cost of technology project research -0.000004 0.834 1.19 

129

238385

54

Foods

Pharmaceutical chemicals - Rubber

Mechanical

Electronics and information technology

1 2i i i
Y X uβ β= + +
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Cost for testing new service/products 0.000027*** 0.004 1.06 
Training cost  0.000324* 0.078 1.24 
Quantity of new product types 0.00408 0.254 1.15 
Level of computer equipment 0.000384 0.579 1.04 
Using internet/computer network 0.367** 0.045 1.07 
Private information website 0.2581*** 0.000 1.18 
Cloud computing model -0.0519 0.529 1.15 
Government’s support 0.1935** 0.005 1.12 
R&D -0.0357 0.680 1.31 
Science and Technology Development 
Fund 

0.212 0.239 1.16 

New products/services 0.0349 0.701 1.67 
Investment in new technologies 0.2904*** 0.000 1.61 
New marketing method -0.2525*** 0.009 1.49 
New management method 0.5946*** 0.000 1.23 
R-squared 0.302649 
F-statistic 20.06607*** 
Prob(F-statistic) 0.000000 

Note: *, ** and *** represent for the level of significance 10%, 5% and 1%, 
respectively. 

The results of the regression analysis show that the factors 
affecting revenue are Expenses for hiring machines and 
technology; Expenses for improving machines and technology; 
Cost for testing new service/products; Training costs; Using 
internet/computer network; Private information website; 
Government’s support; Investment in new technologies; New 
marketing methods; New management method. 

Table 5: Regression results with the dependent variable is PROFIT 

Variable Coef P-Value VIF 
Intercept 5.1103 0.000    
Cost of hiring machines and technology 0.000001*** 0.000 1.10 
Expenses for improving machines and 
technology 

0.000023*** 0.000 1.07 

Cost of technology project research -0.000004 0.126 1.19 
Cost for testing new service/products 0.000008*** 0.000 1.06 
Training cost  0.000082*** 0.004 1.24 
Quantity of new product types 0.001156** 0.037 1.15 
Level of computer equipment 0.000172* 0.108 1.03 
Using internet/computer network 0.0101 0.722 1.07 
Private information website -0.00092 0.915 1.18 
Cloud computing model -0.0051 0.691 1.15 
Government’s support 0.0027 0.800 1.12 
R&D 0.0305** 0.023 1.31 
Science and Technology Development 
Fund 

0.1019*** 0.000 1.16 

New products/services 0.0143 0.309 1.67 
Investment in new technologies -0.0018 0.879 1.61 
New marketing method 0.0006 0.967 1.49 
New management method 0.02431*** 0.007 1.23 
R-squared 0.261308 
F-statistic 16.37629*** 
Prob(F-statistic) 0.000000 

Note: *, ** and *** represent for the level of significance 10%, 5% and 1%, 
respectively. 

The results of the regression analysis show that the factors 
affecting profit are: Expenses for hiring machines and technology; 
Expenses for improving machines and technology; Cost for 
testing new services/products; Training costs; Quantity of new 
product types; Level of computer equipment; R&D; Science and 
Technology Development Fund; New management method. 

4.3. Research results discussion 
Factors positively affecting both revenue and profit: Cost of 

hiring machines and technology; Expenses for improving 
machines and technology; Cost for testing new services/products; 
Training cost; New management method. Specifically, the greater 
the cost of hiring/buying specialized machines, equipment, 
software and new technologies in 2018, the greater the revenue 
and profit. The results for the cost of improvements to machines, 
equipment, specialized software, technology in 2018, costs for 
testing new products/services and training costs in 2018 are 
similar. These results appear to be new contributions for firm 
performance studies. 

Normally, we assume that cost will decrease revenue and 
profit. However, the results in this case show that the following 
costs will help revenue and profit increase: expenses for 
hiring/buying machinery and equipment, specialized software, 
new technology; cost of improvements to machines, equipment, 
specialized software, technology; costs for testing new 
products/services; costs for training labors/human resources in 
hiring/innovating/technology research activities in 2018.  
In [27], the author presented these costs to be called prevention 
costs or quality costs in the company. These costs are not only to 
ensure the creation of a product/service that meets market needs, 
but also to prevent customers from being dissatisfied with the 
product/service, thereby reducing the failure costs of the company. 
Therefore, these costs bring many benefits such as increasing 
customer satisfaction, increasing sales and profits. 

In addition, the observed variable “new management method” 
has a positive impact on revenue and profit of businesses with a 
significant level of p = 1%. In an organization, management 
greatly affects the performance of the company. With the business 
environment constantly changing, it is required that the 
management method must be improved and refreshed to suit the 
general context. That is the reason why implementing a new 
management and organization method in businesses positively 
affects revenue and profit. 

Factors that only affect revenue: Using internet/computer 
networks; Private information website; Government’s support; 
Investment in new technologies; New marketing method. 
Specifically, the revenue of businesses will be higher if businesses 
use internet or computer network, has private information website, 
get support from the government, invest in new technology or 
innovate the existing technology. The results are same as the 
results of some previous studies. However, if the enterprises apply 
new marketing methods, new experiences for customers, the 
revenue will decrease. The use of supporting tools such as 
computers, internet, websites will help businesses operate more 
effectively, leading to better sales. Businesses that have support 
in innovation will also have a better competitive advantage, hence, 
the revenue is also better. However, according to the analysis 
results, the revenue of the businesses that have new marketing 
methods and new experiences for customer’s decreases; This may 
be due to the high cost of these marketing methods or the 
inappropriate marketing methods, resulting in low efficiency. 

Factors that only affect profit: Quantity of new product types; 
Level of computer equipment; R&D; Science and Technology 
Development Fund. The study results show that the more the new 
types of services/products are launched to the market in 2018, the 
higher profit the businesses get. Furthermore, the higher level of 
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computer equipment, the greater the profit.  Also, if the businesses 
have R&D department or have Science and Technology 
Development Fund, the profit will increase. The results are 
equivalent to the results of some previous studies. 
5. Conclusions and policy implications 

The analysis results show that the factors of technology 
innovation, product innovation and organizational innovation all 
have observable variables affecting the revenue and profit of 
enterprises in four key industries in Ho Chi Minh City. The 
authors propose a few recommendations to improve business 
performance for these businesses as follows: 

First, businesses should invest in prevention costs such as: 
innovation costs, costs of testing new products/services; training 
costs. These costs are essential for the sustainable development of 
businesses, improving operational efficiency as well as business 
performance[27].  

Second, enterprises need to improve and innovate 
management methods in the organization to suit the business 
environment. The research results show that the "new 
management method" has the greatest positive impact on both 
revenue and profit. This reaffirms the role of management in the 
organization. Nowadays, there are many management methods in 
the world that Vietnamese enterprises can apply such as: ISO 
9001, ISO 14001, ISO 22000, ISO 27000, etc. Businesses choose 
for themselves the most appropriate management model 
depending on the different industries and fields of operations. And 
it is greatly important to constantly improve and innovate to keep 
up with the changes in the business environment and 
organizational context. 

Third, businesses should equip themselves with supporting 
tools such as computers, internet, private websites, etc. With the 
development of information technology nowadays, the above 
tools do not only help businesses increase revenue (according to 
analysis results), but also help businesses improve working 
efficiency, enhance brands, reach customers more easily, thereby 
improving the competitive advantage of businesses. 

Fourth, the government needs to promote the support of 
innovation for businesses. The support here is not only financial 
but also support for skills training, management method updates 
to raise awareness as well as skills for workers; create a 
transparent startup ecosystem, a fair playing field for businesses. 
Finally, enterprises should have a research and development 
department or set up a science and technology (S&T) 
development fund. According to the analysis results in 4 key 
industries in Ho Chi Minh City, enterprises that have either of 
these two sections will have higher profits. As experts have said, 
the philosophy in any management system is "do it right from the 
beginning". R&D departments or S&T development funds are the 
original incubators for ideas. If this nursery produces good seeds, 
of course the results will be good. 

Limitation of the study: Although the paper has achieved 
some results, the research still has some limitations. The study 
only analyzes data in a specific period of time, has not yet 
analyzed data to see the fluctuation of the dependent variable over 
time. The thesis has just verified the results by logit regression 
model but has not compared the results with other models. The 
study was conducted only in Ho Chi Minh City but not in other 
localities in Vietnam. The authors hope to carry out further studies 
to improve the above limitations. 
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